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Abstract

Objective: To investigate the clinical significance of al-antitrypsin (a1-AT), neutrophil elastase
(NE), and inflammatory cytokines in plastic bronchitis (PB) in children with Mycoplasma pneumoniae
pneumonia (MPP), and to provide new insights for the early diagnosis and management of PB. Meth-
ods: This single-center retrospective cohort study included 139 children diagnosed with MPP. Pa-
tients were divided into a PB group (n = 68) and a non-PB group (n = 71) according to the presence
of bronchial casts removed from the airway. Clinical and imaging data were collected. Peripheral
blood and bronchoalveolar lavage fluid (BALF) samples were collected to measure a1-AT, NE, neu-
trophil proportion (Neut%), interleukin-6 (IL-6), and tumor necrosis factor-a (TNF-a). Receiver op-
erating characteristic (ROC) curves were constructed to evaluate diagnostic performance. Spear-
man'’s correlation analysis was used to assess the relationship between a1-AT and other indicators.
Results: During the acute phase, levels of a1-AT, NE, Neut%, IL-6, and TNF-« in the PB group were
significantly higher than those in the non-PB group (p < 0.05). After treatment, a1-AT levels in the
recovery phase were significantly decreased compared with those in the acute phase in both groups
(p < 0.05). a1-AT, NE, Neut%, IL-6, and TNF-«a all demonstrated predictive value for the occurrence
of PB in children with MPP, with a1-AT showing superior diagnostic performance compared to the
other indicators. Furthermore, a1-AT levels on admission in the PB group were positively corre-
lated with NE and Neut%. Conclusions: 1) Children with MPP complicated by PB exhibit a more se-
vere inflammatory response than those without PB. 2) Combined assessment of a1-AT and other
inflammatory indicators has the potential to serve as an auxiliary diagnostic marker for MPP-asso-
ciated PB.
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1. 51§

IHTY A 3CRUE % (Plastic bronchitis, PB)& — i LAAUE P TE B AT 38 Y 21 45 22 M8 BN RFAIE 1 28 DU s B
P, JUHZ W T EAEPPIRIE R B L[ 1], LB AT 5 S S AR % (Mycoplasma pneumoniae pneumonia,
MPP) B A B Jett, 2T E L2 AL X RGP 58 1) Z R 2 —[2]. 2T TR, 5 H A 4T
2 AL, MPP 5 I RS AE BRI (3], 1F8 MPP [ EIFAAE, PB A EME. SRR,
oAt e SIS AMESERE 1. H AT, PB B2 W 32 20U B UE Bikn &, 2 FEOS TR 1 4E =0 1 »
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[ B A7 AE B 45 B BRI A e UK o (R, ST PB R WIR B A ks S B B IR AR = L, A
T-SEILXT MPP AHK PB IF1 R i

ol-BiJiEE FE(Alpha 1-antitrypsin, al-AT); & A L3R i 5 200 8 B0, RS 30| b ks
1% 5 ¥ (Neutrophil elastase, NE)&5 22 Fl 85 [ BEIE 1, o 1 2% 2 B8 IR A1 BE 7100 90% LA [[4]. fE2bE
FRE TREBRPAHSUAIORE T, FEIE X IR al -AT W RE BT, A 08 H1 & A B B
[5] al-AT BAHR . Hraifuf T, PRz b 5N RS2 MER, 22525 %
PERIERI[6]. AR, al-AT TEMiZE . Wi, 1214 PHZE MM (Chronic obstructive pulmonary
disease, COPD). P45 475 5 22 Pl il 05 15 Hh & #5 B B2 FH S [ 7]

BT, AWFRINARSG M MPP 431 PB BLIK al-AT /K TFARLL, FEE5 SIS ORER 456 r, 1TA
al-AT 1EJ3 MPP Jf & PB R AFUERR S EAEMAE, IR R T 55 T Fb (8 i e 440 .

2. ERERE
2.1. —HREER

XS — TR L B BN S 78, N T 5 SR B =R i = e X LR 2023 451 H 1 HZE
2024 4F 12 A 31 HIHEEFET 139 51 MPP &8 LG R » A48 <08 A2 B SR 0~ PB 488 L
68 1, dEPB ZH )L 71 .

2.2. PN ESHIRIRE

MNbRE: O Fi#E <14 %: @ & MPP WibsHE[2]; @ ME S UVEBIRIFERIE8]. @ 32X
B iy #E Y W (Bronchoalveolar lavage fluid, BALF )WY i 4 1 225 R R AT I 13 T ik /s A & I o Athosg Ji A4
Y ©® B)LAEHR A BESE COREEREMERZR) o HstrdE: © 9F MPP FTEU1 PB
i @ WIKTRSEATEE; @ IR . REMIGERG . M E MR RAHN SRR
A R G 95 TR B A5 ARG

2.3. HARFEZ*E

2.3.1. HARE

HPEIMRAE: T NP2 H R H LSRR, & Ui sR )8 R E AL, KK al-AT. NE
Ko BILRGBR BAPRS . SRR B . WEIRGEREIR A4 S5 f 3~5 K, RAAR S 2 e A AT Rl
[9] (KEHDIF, FRCRER AN ol -AT K. BALF K4 &)UTUEHEM A LEEER,
WRSCUVEH MR, WKL BALF (RAF T KEWUEERS, 70 BALF MMk A ie Bk AT vh ok 4t
Jfl E 4 (Neutrophil proportion, Neut%), Fa4 il 1412 6 (Interleukin-6, IL-6) 8 AR FEK - o (Tumor
necrosis factor-a, TNF-a)7K~F .

2.3.2. EfEX G Z MM E (Enzyme Linked Immunosorbent Assay, ELISA)

TR AL IR UL, N al-AT ELISA 7 & (7 N A= YR A R A 7], Cusabio CSB-E11719h)
FIN IL-6+ TNF-a. NE ELISA il &AL 2R ERHE AR A R, SEKH-0013. SEKH-0047. SEKH-0513)
BEATR, TS REAT al-AT. NE. IL-6. TNF-a /K.

2.4. JEIGHR

MRS © 2MEM al-AT. NE. Neut%. IL-6. TNF-a /KF, KM al-AT KF. @ %l
AR TAERFE # 28 (Receiver Operating Characteristic Curve, ROC Hi£8), #34k 28~ [ F(Area under the
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curve, AUC) VAT 28 FEAH SFEAR7E MPP &)L H K PB 12 IiaE. @ LA Spearman AHCTEEL /3 HT ol -
AT 5 HAb 5 RE AR CHR bR BAH M

2.5. GrFEAE

FT A BR324 ] SPSS 27.0 %4 A11 Graphpad Prism 9.0 #0458 . 300 UG B B ik, wi2H
6] LR R TR . TR A AR 22 (X £ SD)E R, PIALIA LA ST REA ¢ W00, 4L Ebis
KA ¢ i65%. Plp<0.05 NEFREEZER, Ulp<00l NEEWEEZER.
3. R
3.1. BEXZER, HEEENSIGKRER

ARFFRILGIN 139 5] MPP L, Hrp PB 41 )L 68 6, dF PB 4l )L 71 #il. PidLEJLIEER. P
SRR T RS 2 5 (p $9>0.05, WA 1), RUIWHIEL T RIS, BA RIFMWHME. A
BEhy, Jfid CT 45 R, PB AR, MiiA sk B3 =198 PB 4(p < 0.05), 14L& LGSR 6
FERE > 005, WE ). XREELSEER, PB A 59F PB 415 LA MPP 5 & /SGE SR
i oy iyt 2 S E FA S . PB AR LSCRE B T O] WIBTUIE R, 2 - AR B
BERE, ZWBIFOPHZE. MBOmgZ; JE PB 4L LAY, AUBUERIR e NERE, tETER, )G
WA, BRI, BARSIEIE T

Table 1. Comparison of baseline and imaging data between the two groups

= 1. MERRENSRGFEERAILLE

E{=tan PB #(n = 68) EPB H(n=71) i p

R 6.68 +2.35 6.30 £ 2.06 1.01 0.32
5 0.81 0.37

5 30 (44.12%) 26 (36.62%)

5’8 38 (55.88%) 45 (63.38%)
Wi s R (81 41 (60.3%) 26 (36.6%) 7.78 <0.01
Jit A 7K (1) 16 (23.5%) 7 (9.86%) 4.70 0.03
i (191) 57 (83.8%) 59 (83.1%) 0.01 0.91

3.2. 2MH «1-AT. NE. IL-6. TNF-a 7K

XPEE T WL LN BE R S ISR a1-AT+ NE 7/K*F5 BALF ' Neut%. 1L-6. TNF-a /K. $4f
R, PBAEJLEMEY al-AT. NE. Neut%. IL-6. TNF-a /K52 & T9E PB 4(p <0.01, W% 2).

33. RS RER a1-AT 7KFE

23597, PB A 54E PB HE)LIKE I ol -AT KPR IR ZE F K@ < 0.01); ¥hI7)5E, PBAE
JURESH al-AT KA T-3E PB 4H(p < 0.01, WL 1).

3.4. ROC HhZkiSHRSREVEM

EEAINAN, %4 AUC HAE 0.5~1 Z Al FRR BA — 2@ MammE, £ 0.7~0.9 Z MR LR LT,
KT 0.9 MF R FE. ROC MZLEHER, al-AT. NE. IL-6. TNF-a 3% T MPP L2 &K
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RN,

PB B —EMTMME. HAF, al-AT FiZWilGe s (AUC = 0.86), HiH NE. 1L-6 ZE38Fs (L&
2. % 3).

Table 2. Comparison of a1-AT, NE, Neut%, IL-6, and TNF-« levels in the acute phase between the two groups
2 2. MHAMHED al-AT. NE. Neut%. IL-6. TNF-a 7KFHIELEE

febr PB #4l(n = 68) dEPB Hn=171) ‘ p
al-AT (g/L) 8.90 + 1.42 6.41+1.81 8.93 <0.01
NE (pg/mL) 102.47 +22.47 59.61 +32.18 9.00 <0.01

Neut% 69.12+17.16 4923 +18.77 6.51 <0.01
IL-6 (pg/mL) 85.15 + 10.61 69.38 + 13.46 7.65 <0.01
TNF-a (pg/mL) 74.37+10.72 60.40 + 11.75 731 <0.01
*%
15
*%*
~
10
S
=1)]
e
=
<
o
= 54

PBIé’H EIEP'BzH_ PB'zﬂ EIEP'Bzﬂ

S A ik 52 5
E: WAML, p<0.01.

Figure 1. Comparison of ¢1-AT levels in acute and convalescent phases between the two groups

1. FMASMHASRER ol -AT KFEHLLER

100 — al-AT
— NE
80_ — IL-6
—— TNF-a
° Neut%
2. 60-
z
b=
§ 40—
20
0 T T T T 1

0 20 40 60 80 100
100% - Specificity%

Figure 2. ROC curves of al-AT, NE, Neut%, IL-6 and TNF-a
& 2. al-AT. NE. Neut%. IL-6, TNF-a BJ ROC HhZk
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Table 3. ROC curve analysis of a1-AT, NE, Neut%, IL-6 and TNF-a
%2 3.al-AT. NE. Neut%. IL-6, TNF-a B9 ROC A% f

i H AUC RS M/ % p 95%CI BAERIAE
al-AT 0.86 89.7 79.8 <0.01 0.80~0.92 8.05
NE 0.84 73.5 87.3 <0.01 0.78~0.91 100.42
Neut% 0.81 69.1 88.7 <0.01 0.73~0.88 70.50
IL-6 0.83 85.3 78.9 <0.01 0.76~0.90 73.63
TNF-a 0.81 80.9 66.2 <0.01 0.74~0.88 64.63
3.5. XML

JHHFINN, 24 Spearman AHE REL r<0.3 B, RRMIRMEEZE; 03<r<0.6 B, RRFEMK; 0.6
<r<0.8 i, FIRMIMERR; r>08 B, RREAMREIMIME[10]. 4550 ER, al-AT 5 NE. Neut%
EHEIEFAR, IL-61 TNF-a ¥J5 al-AT AHRLE 3. % 4).

. NE
160
° Neut%
S
2 120
P4
2
E 801
1]
o
=
z, 40-
0 °
0 5 10 15

al-AT( g/L)

Figure 3. Correlation analysis between NE, Neut% and a1-AT
B 3. al-AT 5 NE. Neut%HI#8X M3 #7

Table 4. Spearman correlation coefficient analysis between a1-AT and other inflammation-related indicators

3R 4. al-AT SHEARRIEMR XIEHRE) Spearman 18X R B 534

I H r p AHIRM:
NE 0.38 <0.01 1EAHIR
Neut% 0.38 <0.01 1EHHR
IL-6 0.08 0.54 AR
TNF-o 0.18 0.13 ENIEES

4. it
4.1. RKIERMNE MPP 2+ 5RIPEEEEH
MP [EYLn] 5] Kk 2 AR B AR, EFESIERERAG . BN E auh. BGER A A R i DL R B TE
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BRINBEAZBH, FLFER T AT i, FlIESThRe FRE[11] [12]. AN 2 i K e a AR R K
B RAER TR 13]0 3B A S NAMY T 8UE L  IR R 4T BB R DhRERRS , I8 BE Toll #4532
A5 5 L URA0E LB E AR, BRERE I IA[14], AL T 3R . M E e
MOAOE IR M1 BURAL S, 2B BIR IL-6. TNF-a 28 & VE T S0 T, 8 b b o &5 s 2 20
MOBEEE 22 JONE X I 155 FFadat A= pl b PR 20 i g 40 1754 9 (Neutrophil extracellular traps, NETs). 77 NE
s, BRI RE R RE[16][17], BT 5| K5 SESUR N, iR AOEAR S IR R0 . AW AL
BEVER ST LS BB 7R, PB 4L LI BUR A B A R 5 2 T4 PB 41, 1M /8 Al 52 28993 51 50 T 6
R ES . Z RS T, SEEMT A RAR18] [19]. ROC HIZIZ W ALEETAN 45 R 5K,
Neut%-. IL-6. TNF-a %5 % AEAH IR FRIINT MPP L2 I K PB BAA — @ MTRINNE, R MPP Ik
PB 5 #AERVIM G, t4h, ELISA 455 E7R, 53F PB AL, PB 40 BALF H IL-6. TNF-o /KF& 3%
PETFE, 4208 PB 4L R HG 5

4.2. a1-AT/NE 2 MPP EE2ERXBETF

ol-AT/NE S& RN BE WD E AR LA R R, S52RmikES REBEDIME, THLE
VPR R Gec s B EEER . NE A& —Ff B A MR g BB s P IR 2R (I, 20 3 R KRR S /K S
T 80%, Refg Rtk er 4. RIEED . HEEASZFEDN20]. FE, NEZH#7Cmammie
TR T2 —, Rl RERA RS A, e REREON W . al-AT &P 4
A B B R R AR, B N TNF-a TL-6 S5 KE R T/KF, F0dI4rpaE T, it
VIR S HIRIAL B RE J1(21] [22]0 al-AT fENMTZHZIH NE B3 17, AR HMH] NE iG 1, 4EHF
IR EE R D Re SE 2, R AL, S n] DA R 8. R AR R WE R YR KL R
R 2 E IR E 23] [24]. 4 al-AT 5 NE “PEI#ITHE, ol-AT 5 NE /KPP BT &, WHERRALA
AFAE P B F JORE V.. ATFAEE R EIR, PB HEE PB A2 al-AT. NE B3 75, 1M PB 4k
T al-AT KPR E E T PB 41, X8/ PB 41 JE N ™ &, MBI FREIR, Mg
NN

4.3. a1-AT FJRER 3 MPP 3% PB ROTREHR

HAT, £XF al-AT BT 3 EAE T HAE COPD AHIEI S R FALEH /E . SR80, ok )
EER, al-AT Al 2 @A R R SO RN, A BN S B A fa b,  HAEM
PRI (1 R IRBIE 70 JE R IL[25] [26]. He SE[2710FF0RIL, TIPS T al-AT Gef8 52 BRI 2 v i 0
BRI IL-18. 1L-6 25 R4 K1 7K~F, IRt 5 FE % . Belchamber 55281 & 3. a1 -AT Re %)%
I BRI TNF-as TL-18, {23F TL-10 A=, AT B 1k 5 28 200 it 3ok i o ASEVBUIR [ 2010 78 38 1H, A X 3RS
PENT 2 B M al-AT /K°F5 IL-6. IL-10. TNF-a 25 % JE R /KT 2IEMHRIR R A/ B30I 7K
B, & COPD EENUAN, ol-AT KPRt 9O R BT, T ot k2, ST
T NEE. AR ROC HIZR T4 R, al-AT BIHEWIREEA T Hodth R AE 645 2 Spearman AH 3%
P HT R IL, PB IR al-AT 5 NE £ 1EAHK; ELISA 458K W], 7 MPP Jfk PB &)L, I
W al-AT KTPESMEM SR E ML EE S T4 PB 4l; KMk, «l-AT 7£ MPP #$EF- #1115 PB 15 4
By 15 Rl 77 T 2 A T A R R P AL

KR FAFAE—E R PR . Ho—, AW TR NI ) L35 D O i 4 SR A4 96 (MPP), ERLIG#F 9 46 1
& FH T HE MPP 5% . L=, MPP [ RAEFabR 2 ite . 25 (bl j PR . IR EREE ) SRR 28 R &R
BT R FTgIN B LRI B R A B B 11 35 A P IRk B 1, (R it 28 SR A il 26 1297 Fa /il
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Wl 7 ST 2 & 1R T BE AT 28 SRR R T Bz —, DRI DL 3 s 4 ds, FEPEME AgE e i i o J5
BEATS TR T REHTHETE . KA B AL RS DL — P B0k

g FATR, AwEFiEE a4 MPP 3% PB & LI al-AT /KF, FHECE Neut%. IL-6. TNF-a 2540
Fabs S B 2RI, IRV HAE MPP K PB AR R IR = S, BLBASAIG R 411253 MPP [7] PB i

SRS HES AR
I

BT A ) LK B TS Rl .
300
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